Article abstract-Objective: The goal of this project was to determine whether screening different groups of elderly individuals in a general or specialty practice would be beneficial in detecting dementia. Background: Epidemiologic studies of aging and dementia have demonstrated that the use of research criteria for the classification of dementia has yielded three groups of subjects: those who are demented, those who are not demented, and a third group of individuals who cannot be classified as normal or demented but who are cognitively (usually memory) impaired. Methods: The authors conducted computerized literature searches and generated a set of abstracts based on text and index words selected to reflect the key issues to be addressed. Articles were abstracted to determine whether there were sufficient data to recommend the screening of asymptomatic individuals. Other research studies were evaluated to determine whether there was value in identifying individuals who were memory-impaired beyond what one would expect for age but who were not demented. Finally, screening instruments and evaluation techniques for the identification of cognitive impairment were reviewed. Results: There were insufficient data to make any recommendations regarding cognitive screening of asymptomatic individuals. Persons with memory impairment who were not demented were characterized in the literature as having mild cognitive impairment. These subjects were at increased risk for developing dementia or AD when compared with similarly aged individuals in the general population. Recommendations: There were sufficient data to recommend the evaluation and clinical monitoring of persons with mild cognitive impairment due to their increased risk for developing dementia (Guideline). Screening instruments, e.g., Mini-Mental State Examination, were found to be useful to the clinician for assessing the degree of cognitive impairment (Guideline), as were neuropsychologic batteries (Guideline), brief focused cognitive instruments (Option), and certain structured informant interviews (Option). Increasing attention is being paid to persons with mild cognitive impairment for whom treatment options are being evaluated that may alter the rate of progression to dementia.
early detection was not addressed. 1 Since then, considerable progress has been made in identifying more mildly impaired subjects who may be in a transitional stage between normal aging and dementia.
Initially, the members of the detection work group phrased the following clinical question: Does screening of subjects with a specific instrument in a specific setting accurately lead to the diagnosis of dementia? After an extensive literature review, the work group concluded that there were insufficient data in the literature to allow an evidence-based approach to the question of the clinical utility of screening asymptomatic individuals for dementia. Epidemiologic studies of aging and dementia have demonstrated that the use of research criteria for the classification of dementia identifies three groups of subjects: those who are demented, those who are not demented, and individuals who cannot be classified because they have a cognitive (memory) impairment but do not meet criteria for dementia. The work group then turned its attention to an evaluation of this group of subjects.
In the recent literature, attention has been paid to the transitional stage of cognitive impairment between normal aging and early AD, so-called mild cognitive impairment. 2 Mild cognitive impairment refers to the clinical state of individuals who are memory impaired but are otherwise functioning well and do not meet clinical criteria for dementia (table  1) . Several multicenter treatment trials are under way to determine whether various therapeutic measures can alter the rate at which these subjects progress to AD. Collectively, these studies emphasize the need for the clinician to detect the earliest signs of cognitive impairment. This practice parameter was modified to determine whether screening at-risk subjects (by virtue of memory impairment) with a specific instrument in a specific setting leads to the diagnosis of dementia.
The impact of these questions is significant. As of 1990, there were 4 million individuals in the United States with AD. 3 This number is expected to increase to 14 million by 2050. 4 In 1998, the annual cost for the care of patients with AD in the United States was approximately $40,000 per patient. If one were able to successfully treat mild cognitive impairment such that the progression of these individuals to AD could be delayed by one year, there would be significant savings.
Clinical question statement. The work group then simplified the questions as follows: 1) Does the presence of mild cognitive impairment predict the development of dementia? 2) Does screening at-risk subjects with a specific instrument in a specific setting lead to the diagnosis of dementia? To put this literature in perspective, the work group reviewed the incidence data available for dementia and AD in the age group represented by the studies on mild cognitive impairment to provide a frame of reference for the mild cognitive impairment to AD conversion rates. Various instruments used in the detection of dementia were also analyzed for their sensitivity, specificity, and positive and negative predictive values.
Process. Panel selection. The QSS identified two team leaders to select committee members to participate in the creation of one or more practice parameters on dementia. The committee determined that three practice parameters were needed: Detection of Dementia, Diagnosis of Dementia, and Management of Dementia. The three practice parameter committees coordinated their literature searches to include key words such as specific forms of dementia and databases that interrelate the three topics. All panel members provided comprehensive disclosures of any real or potential conflicts of interest.
Literature review process. Search terms. Key and index words used were as follows: dementia, presenile dementia, senile dementia, vascular dementia, AD, early detection, early diagnosis, early stages, early symptoms, health screening, psychologic screening inventory, geriatric assessment, longitudinal studies, retrospective studies, mild cognitive impairment, Mini-Mental State Examination, cognitive impairment, cognitive assessment, and memory tests.
Data bases. MEDLINE, EMBASE, Current Contents, Psychological Abstracts, Psych Info, Cochrane Database, and CINAHL Database were searched.
Inclusion/exclusion criteria and process. For the searches we sought studies in all languages; however, other types of studies were limited to English only. Studies were restricted to human subjects. Longitudinal prospective studies that evaluated mildly impaired subjects and followed them to detect cognitive impairment from 1991 to early 2000 were reviewed. We also examined reviews and their bibliographies published from 1994 to November 1999 to identify additional articles. In addition, we evaluated studies of clinical testing instruments that could be used to identify subjects with cognitive impairment. Number and disposition of articles. We identified 1,933 abstracts, which yielded 120 articles. Application of appropriate inclusion/exclusion criteria yielded 74 articles that provided the evidence for this parameter.
Data extraction items. Articles were reviewed by at least two individuals and selected items were coded onto a data extraction form that had the following information: type of article, focus of article (e.g., diagnosis of dementia, early dementia), number of subjects, sex, subject selection method, method of patient characterization, screening instruments used, final diagnostic classification, gold standard for final diagnostic classification, quality of diagnostic methods, formal diagnostic criteria used, diagnostic criteria for AD (if applicable), age of population studied (if study dealt with test or instrument), name and value, sensitivity, specificity, positive predictive value, negative predictive value, and final classification of evidence.
Classification of evidence. Each article was assigned to a class of evidence based on a priori definitions (table 2). The class of evidence determined whether or not study results were ultimately translated into Standards, Guidelines, or Options (table 3) .
Development of evidence tables. For all articles, evidence tables were developed. These tables indicate the author and year of the study, level of evidence, main purpose of the study, population, intervention, outcome measure, and result.
Analysis of evidence. Does the presence of mild cognitive impairment predict the development of dementia? The work group assessed longitudinal studies of persons with mild cognitive impairment to determine whether classification of such persons leads to an increased risk of developing AD relative to the general age-matched population. Overall ("crude") estimates are less than adequate for comparison among studies because study cohorts may vary in their age structures. Even when using agespecific or age-adjusted incidence rates, varying diagnostic/inclusion criteria affect comparability of studies. For example, some studies include persons with incipient dementia, others include mild dementia, and still others only included individuals with moderate to severe dementia. 5, 6 As an example of the effect of such difference, two studies of largely white cohorts in the northeastern United States generated widely disparate incidence rates. The age-specific annual incidence rates for AD in the group aged 60 to 65 was 0.6% per year in the East Boston study. 7 This study included mild cases and did not require functional impairment for the definition of dementia. In contrast, in the Framingham study only individuals with moderate to severe dementia were included and the incidence was 0.07% per year, 8 one-tenth of the rate reported from East Boston. However, in both the Framingham and the East Boston studies the incidence rates for the group aged 85ϩ were 14 times higher than in the 65 to 69 age group. 7, 8 Table 4 gives estimated, annual age-specific incidence rates for all dementias and for AD averaged in a meta-analysis of 12 studies by Gao et al. 9 The average incidence rate for AD across studies for ages 70 to 74 years is 0.51%, increasing to 3.9% at ages 85 to 89.
With these incidence estimates as a frame of reference, we compared rates of conversion to dementia for persons classified as having mild cognitive impairment. Mild cognitive impairment refers to the state of cognition and functional ability between normal aging and very mild AD. Various terms have been used to describe this stage, including mild cognitive impairment, isolated memory impairment, incipient dementia, and dementia prodrome, but all these terms refer to a similar constellation of findings. 10 In other literature, terms such as ageassociated memory impairment (AAMI) and ageassociated cognitive decline (AACD) have been used. Adapted from Bachman et al. 8 They are distinct from the concept of mild cognitive impairment as used in the current article. Ageassociated memory impairment refers to the concept of increasing memory impairment with age and references memory function in the elderly cohort to young normal adult subjects. As such, there can be an overinclusion of neurologically normal individuals in this concept, and it has been critiqued as such. 13 Age-associated cognitive decline refers to the concept of mild impairments in multiple cognitive domains but not of sufficient severity to constitute the diagnosis of dementia. This is a useful concept; however, few longitudinal studies have been conducted using this nomenclature, and this classification scheme also includes many normal elderly persons. Each of these terms either includes a segment of the normal population and represents extremes of normal aging and/or is more inclusive than the current definition of mild cognitive impairment. As such, they are not directly germane to the current discussion. Individuals with mild cognitive impairment meet criteria similar to those shown in table 1. There are differences in the literature with respect to the sources of subjects, age, education, and criteria, but a general pattern of clinical progression has emerged. These studies are summarized in table 5. The conversion criteria refer to either the development of dementia or AD. In a Class II U.S. study from the Mayo Clinic's longitudinal study of aging and dementia, subjects were recruited from a primary care practice which served the residents of Rochester, MN.
2 Subjects were enrolled if they expressed a concern about their cognitive function, a family member appreciated a change in cognitive function, or the primary care physician indicated a concern. These were community-dwelling individuals, and the mean age at the time of enrollment was 81 years. The subjects were classified as having mild cognitive impairment if they met criteria similar to those shown in table 1. When the subjects were followed for up to 4 years, they converted to AD at a rate of 12% per year.
2 By 6 years approximately 80% of the individuals had developed AD. 10 In another Class II Canadian study from a similar setting in Toronto, 107 subjects with a memory impairment without dementia were followed for 2 years. 14, 15 Subjects were referred to the study by family physicians, and the mean age of the subjects was 74 years. During the 2-year follow-up, 29 (approximately 28%) developed AD for an approximate annual conversion rate of 14%.
A Class II U.S. study exploring the natural history of subjects from a memory disorders clinic at Columbia University evaluated 127 consecutive subjects with "questionable dementia." However, these subjects did not meet criteria for dementia. 16 This group represented subjects seen in a referral setting with a mean age of 66 years. Approximately 40% of the subjects were not followed for various reasons. During the course of 2.7 years, 41.3% of the subjects who were followed became demented for an annual conversion rate of approximately 15%.
In a recent U.S. Class II study from Massachusetts General Hospital, persons were recruited from the community through media advertisements. 17 A total of 123 persons with a Clinical Dementia Rating (CDR) of 0.5 (questionable dementia) were followed for 3 years. During this time frame, 23 individuals converted to probable AD for an annual rate of approximately 6%.
In a U.S. Class III study from a large health maintenance organization in Seattle, a group of memory impaired subjects were followed. 18 Of 811 subjects with a mean age of 74 years who had been recruited through a registry for cognitive complaints, 21 subjects with a severe isolated memory loss were followed for a mean of 48 months. During this time period, 48% developed dementia for an annual conversion rate of approximately 12% per year.
Investigators at New York University, in a Class III study using the Global Deterioration Scale as a measure to assess impairment, followed individuals with a Global Deterioration Scale rating of 3, which represented mild cognitive impairment for these investigators. 19 They found that 16 of 32 of these individuals had progressed to a diagnosis of AD over 2.2 years (25% per year) 19 and concluded that mild cog- nitive impairment was a risk factor for subsequent development of dementia.
Conclusions. Taken together, these studies indicate that individuals characterized as being cognitively impaired but not meeting clinical criteria for dementia or AD (mild cognitive impairment) have a high risk of progressing to dementia or AD. If the figures for incident AD from the general population are used from table 4, one can see that the rates range from 0.2% in the 65 to 69 age range to 3.9% in the 85 to 89 year range. The studies of mild cognitive impairment cited above indicate that the rate of progression to dementia or AD is between 6 and 25% per year.
Practice recommendation.
Patients with mild cognitive impairment should be recognized and monitored for cognitive and functional decline due to their increased risk for subsequent dementia. (Guideline).
Does screening at-risk subjects with a specific instrument in a specific setting accurately lead to the diagnosis of dementia? Because it is apparent that clinicians should be able to recognize persons in their practices with intermediate stages of cognitive impairment, it is helpful to survey which clinical instruments might be useful. Most of the studies on screening instruments compared dementia and control subjects rather than mild cognitive impairment subjects. The literature on which these recommendations are made is summarized in table 6, according to the classification of instruments. A number of studies evaluated large groups of persons to determine whether screening instruments are useful for recognizing dementia at its earliest presentation. These studies provide useful information on the utility of screening instruments in the community or office practice setting. Most of these studies used the procedure of a screening technique and verified its utility with an independent standard for dementia. A summary of the sensitivities, specificities, and positive and negative predictive values for these instruments is outlined in table 6.
General cognitive screening instruments. A widely recognized instrument for detection of cognitive impairment is the Mini-Mental State Examination (MMSE). 20 Two U.S. Class I studies provide data on the MMSE. A random sample of 1367 communitydwelling individuals over the age of 65 years in a rural, low-education community sample were assessed using the MMSE (using a cutoff score at the 10th percentile of the population). The outcome of this study demonstrated that sensitivity was 49% with an acceptable specificity of 92% in detecting dementia with a CDR of Ն0.5. 21 The CDR is a 5-point scale of severity with a CDR 0 representing normal subjects, CDR 0.5 questionable dementia, and CDR 1, 2, and 3 pertaining to mild, moderate, and severe dementia, respectively. In another study, the MMSE was also evaluated in a registry setting in which 150 consecutive patients with cognitive complaints were administered the examination, and the results were compared with a 1-year follow-up diagnosis. 22 These data indicated the standard cutoff score of Ͻ24 on the MMSE was insensitive (63%), whereas the specificity was good (96%).
There were two U.S. Class II studies that concerned screening general populations with the MMSE. In a large study of the MMSE from the Mayo Clinic, 3513 elderly subjects were administered the MMSE and followed longitudinally. 23 The investigators concluded that a decline of 4 or more points in the MMSE over 1 to 4 years indicated a significant cognitive change. When the cutoff scores were adjusted for age and educational levels, the sensitivity improved (82%) while maintaining excellent specificity (99%). When administered to a population with a high prevalence of dementia (20%), the positive predictive value (PPV) was 91% with a negative predictive value (NPV) of 96%. When used in a population with a lower base rate of dementia (5%), the PPV fell to 68% with an NPV of 99%. The MMSE, originally designed as a bedside screening tool for the clinician, therefore appears to have limitations as a screening tool in general population assessments; however, it appeared to be quite useful in examining patients at increased risk for dementia (e.g., Mild Cognitive Impairment), particularly when age and education adjustments were implemented.
In another U.S. population-based study of patients over the age of 65 in North Manhattan, the MMSE was found to have low specificity (44%) when the cutoff point was adjusted to ensure a sensitivity of 90%. 24 This study demonstrated the limitations of using the MMSE in isolation when discriminating between demented and nondemented patients in a general population.
In a Class III study from Greece as a part of the World Health Organization Program for Research on Aging and Age-Associated Dementias, the MMSE was compared with the Diagnostic and Statistical Manual (DSM) IV criteria for dementia and the National Institute of Neurologic, Communicative Disorders and Stroke-AD and Related Disorders Association criteria for AD. 25 In a sample of 277 subjects with widely varying education from the general population, the MMSE had low specificity (57%) with high sensitivity (100%).
Performance on the Kokmen Short Test of Mental Status was assessed in a sample of 288 consecutive subjects suspected of cognitive impairment referred to a memory clinic. 26 The possibility of dementia was considered when an MMSE score was Ͻ24 or when a family member or physician suspected a memory impairment. Sensitivity of 86% and specificity of 88% were achieved for detecting dementia as defined by DSM III-R criteria.
In another U.S. Class I study, investigators at Albert Einstein College of Medicine used the Memory Impairment Screen for dementia. 27 This screen consisted of a four-item delayed and cued recall test.
The investigators studied a sample of 483 elderly individuals, 50 with an independent diagnosis of dementia using the DSM III-R criteria. The memory screening tool demonstrated good sensitivity (87%), specificity (96%), and PPV (85%) when the prevalence of disease was 20%, with a low PPV (54%) when the base rate of disease was 5%.
In another U.S. Class III study a 7-minute screening instrument comprising enhanced cued recall, category fluency, Benton Temporal Orientation Test, and Clock Drawing Test (CDT) was administered to 60 consecutive patients with AD sent to a memory disorders clinic as well as 60 age-matched controls recruited from newspaper ads and by an HMO. 28 The sensitivity of this examination was 92% with a specificity of 96%.
Conclusion. General cognitive screening instruments, which include the MMSE, Kokmen Short Test of Mental Status, 7-Minute Screen, and Memory Impairment Screen, are useful for the detection of dementia when used in patient populations with an elevated prevalence of cognitive impairment either due to age or presence of memory dysfunction.
General cognitive screening instruments (e.g., MMSE) should be considered for the detection of dementia in individuals with suspected cognitive impairment (Guideline).
Brief focused screening instruments.
A tool which has experienced popularity in assessing patients for cognitive impairment is the CDT. Scores are based on the patient's ability to properly draw the face of a clock by appropriate placement of the numbers and the hands of the clock to a designated time. In the Class II Rancho Bernardo population-based study, 199 patients over the age of 65 were designated as having possible cognitive impairment after undergoing an initial screen. 29 They were administered the CDT as were 203 age-matched normal elderly (screen negative) from the same population base. The cutoff scores were determined (using ROC curves) and resulted in sensitivity of 83% and specificity of 72% for the global scores.
In another Class II study, 106 elderly Chinese patients were administered the CDT as well as the tasks of reading the time from a set clock and setting a clock to a designated time. 30 When using the designated cutoff points and determining the presence of dementia using the DSM III-R criteria, the CDT demonstrated a moderate sensitivity of 83% and specificity of 79%.
The Time and Change Test, which is an instrument assessing the subject's ability to tell time and make change, was evaluated in a Class I 31 and a Class II 32 study. In the Class I study, 100 consecutive patients 70 years of age or older were assessed using this task, and the results were compared with a standard diagnosis based on the Blessed Dementia Rating Scale (BDRS) and the MMSE. The sensitivity in this sample was 94% with a specificity of 46%. These results are limited by use of the BDRS and the MMSE as reference standards for dementia. The authors argue that these instruments have the potential to reduce unrecognized cases of dementia but should not be used in isolation when making the determination of a dementing illness. The Class II study was performed on 776 consecutive inpatients greater than 65 years of age. The instrument demonstrated a moderate specificity (71%) and sensitivity (86%) with a poor PPV (34%) and excellent NPV (97%) when the base rate of disease was 14%.
Conclusion. Recently attempts have been made to develop useful screening tools that can be administered in a brief time frame. Caution must be exercised because of the limited scope of these tools.
Practice recommendation.
Brief cognitive assessment instruments that focus on limited aspects of cognitive function (i.e., CDT, Time and Change Test) may be considered when screening patients for dementia (Option).
Neuropsychologic batteries. The utility of neuropsychologic batteries in evaluating patients with possible dementia has been addressed in several Class II studies. The Rancho Bernardo population was examined using tests of verbal and nonverbal memory, mental flexibility, and confrontational naming. 33 A logistic model was derived and correctly classified 82% of the subjects with AD and 98% of the normal elderly subjects. When a cross-validation study was performed on an independent sample of 46 subjects (27 normal controls and 19 patients with AD) from a clinic, the sensitivity improved to 89% with the specificity remaining high at 100%. This suggests that psychometric discrimination of AD may be less accurate in a community-dwelling population than in clinic-based samples.
In the North Manhattan Aging Project, 795 patients over the age of 65 were administered a battery of tests and a "culture-fair" neuropsychologic examination. 24 When the sensitivity was set to 90% (by using ROC curves) the tests all demonstrated rather poor specificity for detecting dementia (results ranging from 44 to 62%).
Another Class II U.S. study was conducted on 87 patients referred to the University of Massachusetts Memory Clinic who were found to have verbal IQ Ͼ110. 34 These examinations identified 80% of the demented and 96% of the nondemented subjects correctly. Recall of prose passages was found to be one of the best discriminators of mild dementia versus normal cognition in this elderly sample.
In a Class III study from Italy, a neuropsychologic battery examining activities of daily living, affect, verbal and spatial memory, orientation, calculation, language, writing and reading comprehension, and visuomotor function was tested in 143 subjects with AD and 146 hospitalized age-and education-matched controls. 35 These tests, when analyzed using a logistic model, demonstrated a sensitivity of 87% with a specificity of 90% when detecting demented versus nondemented subjects.
Several Class III studies examined various instruments used in the detection of dementia. An object memory test was used on both English-and Spanishspeaking patients recruited from a memory clinic. 36 When a cutoff score of 29 points was implemented the test had a specificity of 98% and a sensitivity of 96%. The applicability of these findings to the general elderly population is uncertain.
The Mattis Dementia Rating Scale was assessed in a Class II study in 254 patients with AD and 105 elderly controls. 37 This scale tests the areas of attention, initiation/perseveration, construction, memory, and conceptualization. When a cutoff score of 129/ 144 points was used the sensitivity was 98% and the specificity was 97%. When the rating scale was applied to a community-based sample the test correctly identified 91% of the patients with AD and 93% of the normal elderly subjects.
Conclusion. Neuropsychologic batteries are useful instruments in identifying patients with dementia, particularly when administered to an increasedrisk (by virtue of memory impairment) population. Those neuropsychologic instruments that emphasize memory function are most useful.
Neuropsychologic batteries should be considered useful in identifying patients with dementia, particularly when administered to a population at increased risk of cognitive impairment (Guideline).
Informant-based instruments.
There are a variety of other screening instruments that have been evaluated for their usefulness in identifying patients with dementia. Some of these emphasize history from an informant. In a Class I study, an informantbased technique, the Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE), was used in an illiterate Chinese population consisting of 399 community residents and 61 patients with dementia. 38 Performance on the informant-based instrument was compared with an independent diagnosis of dementia by physicians using the DSM III-R criteria. The IQCODE performed well with a sensitivity of 89% and a specificity of 88%. Its performance was better than a derived MMSE score in a population with a large variation in educational background. The authors caution that the examination assumes that the informants are objective and honest with their ratings, and variations from this will significantly alter the results.
The BDRS, a 22-question informant-based instrument, was assessed in 53 demented and 53 agematched controls in a Class II study. 39 The patients were obtained from social centers, retirement homes, and outpatient clinics in Hong Kong. The instrument demonstrated a specificity of 98% and a sensitivity of 91%; however interrater reliability for the individual items on the instrument was poor.
The CDR scale is a 6-category, informant-based examination dealing with orientation, judgment, memory, community affairs, personal care, and home and hobbies. 40 In a study of a random sample of 656 Helsinki residents older than 75 years, 174 were found to have a CDR score Ͼ0.5. 41 These patients were examined by a neurologist using the DSM III-R criteria for defining dementia. When a cutoff score of CDR Ն1 was used, this instrument demonstrated a specificity of 94% with a sensitivity of 92%.
Conclusion. Interview-based techniques (i.e., BDRS, CDR, IQCODE) may be useful in identifying patients with dementia, particularly when administered to patients who are at increased risk of developing dementia by virtue of age or memory impairment. These instruments emphasize the importance of obtaining information concerning the cognitive and functional status of persons from an informed source.
Practice recommendation.
Interview-based techniques may be considered in identifying patients with dementia, particularly in a population at increased risk for cognitive impairment (Option).
Recommendations for future research. Although the data summarized in this document are very useful in addressing the issue of the early screening or detection of dementia in normal or mildly impaired subjects, many questions are raised by this review. We need a better understanding of cognitive function in normal aging. All these recommendations are predicated upon the notion that these subjects have declined from a previous level of function and that this decline exceeds what one expects for normal aging. However, the definitive course of cognitive function in normal aging has not been determined. In addition, variables other than cognitive function should also be assessed for their potential predictive validity. For example, perhaps demographic variables such as age, education, family history of dementia, and genetic susceptibility, disorders affecting mental status such as depression and morphologic features of the brain, or functional brain imaging may also be helpful in determining an ultimate decline.
Additional studies are needed to allow the clinician to differentiate among the screening instruments assessed in the various studies described above. In particular, there are few studies that address the direct comparison of instruments, e.g., the MMSE versus CDT. These issues become relevant in a timeconstrained practice. In addition, it would be useful to know the utility of subjective memory questionnaires, activities of daily living screening instruments, and other noncognitively oriented instruments.
The studies discussed in this review are important only insofar as the ultimate detection of dementia proves to be beneficial. That is, if early cognitive decline can be arrested or reversed by therapeutic intervention, the value of these studies becomes apparent. In addition, the utility of counseling, assistance with decision making, driving, and legal, financial, and long-term care planning are all relevant issues. Because parallel work on the basic biology of dementing illnesses is progressing rapidly, it is incumbent upon clinical investigators to characterize these populations. When appropriate therapeutic interventions become available, clinical investigators will already have multiple, well characterized sets of subjects that would be amenable to treatment with these therapies.
The ultimate economic impact of this work is also significant. Because the segment of the population that is achieving the seventh and eighth decades of life is increasing at a rapid pace, the societal impact of dementing illnesses, which are strongly agerelated, is large. There are additional considerations concerning quality of life, caregiver burden, health service utilization, institutionalization, and mortality that must be addressed.
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